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(57) Abstract: Prostaglandin 
derivatives of general formula 
(I), pharmaceutically acceptable 
salts thereof, or hydrates of both: 
[wherein X is a a- or £ -substituent 
halogeno; Y is ethylene, vinylene, 
or ethynylene; A is 0(CH 2 ) n , 
S(0) p (CH 2 ) n , 0(CH 2 ) q O(CH 2 ) r , 
0(CH 2 ) q S(0) p (CH 2 ) r , 
S(0) p (CH 2 ) q S(0) p (CH 2 ) r , or 
S(0) p (CH 2 ) q O(CH 2 ) r (wherein n is 
an integer of 1 to 5; p is 0, 1 or 2; 
q is an integer of 1 to 3; and r is 0 or 

1); R 1 is C 3 _ 10 cycloalkyl, alkyl C 3 . 10 cycloalkyl, C 3 . 10 cycloalkyl alkyl, C 5 . 10 alkyl, C 5 . 10 alkenyl, C 5 _i 0 alkynyl, or a bridged 
cyclic hydrocarbon group; R 2 is H, Ci_ I0 alkyl, or C 3 . 10 cycloalkyl; and m is 0, 1 or 2]. These compounds are novel and exhibit 
excellent prostaglandin D 2 -like agonism and a sleep-inducing effect. 
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(57) WHS: 



be 




HO 



AteiSO (CH 2 )„, 
itS (0)p(CH 2 )„, 
^0(CH2),0(CH 2 ) r , 

jfcO (CH 2 )aS (O)o(CHi) r, 

SS(0)p(CH 2 ),S (0)p(CH 2 )rXli 
iCS (0)p(CH 2 ),0(CH 2 ) r 

R 1 (iC 3 -.oy^07;WH, C i- 4 7;WC njJWS. C3-10 

r 2 «tK^j^t. c ,-io7;i/^sxttC3-io->^n7;^;n$^L, 
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m m « 

^2 - 5 0 2 0 0 9 ^1:11 9fi[^Any>TBIj|$nfc— »©P GS|2»<*:^W 
^Snt^S. Sfc, [K-H Thierauchb, l< 77^ • ■ If ■ 7a-ft- 
(Drug of the Future), |17i, ^8 0 91(1 9 9 2^)] fete. PGD 2 *I(D 
hitt^f LTt^ PGiift^lgS^ntl^. 

sfc, PGosi^afffitPffl^aftsnsttfci:. fla^^s, rear 

ig&;Rtf-€-ft£<OIIHrt^3E-*>fBii, imifrK:#5 3E{fc^#93 6a»<t;£:9, PGCi 

Z. <h#9i %frht£ V (Proc. Nat 1. Acad. Sci.USA, ff§85#> H4082- 
4086K(1988¥)) , »Tb^lfiie8l5«f^fflS:WrS{fc^«»tbT»3^pSnfc. 

Lfrb&^6> PGD 2 *'gr«e>PGD2$Si»#:ttflai*J^ffttR^Jti4Ja:t*ora 
SOfc*^ffl-fkSnTli^:li. PGD 2 i#M^fflPGiif$Tli, UK 

*^hj»@^]«, PGD 2 i©7J-7 hmi±Rzsmmmmi^m^mt^mmt^ 
p GSi^^^ii^-rsciic^So 
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iSs (o)p(CH 2 ) n , 

SO (CH 2 ) q O (CH 2 ) r, 

iCO (C H 2 ) a S (O) p (C H 2 ) r, 

SS (0)p(CH 2 ) q S (0) p (CH 2 ) rXtt 
SS (0) P (CH 2 ) q O ( C H 2) r 
(g-xCcK nlil~5©IS^SL, pttO. 1X5£2£^L. q it 1 ~ 3 <Z>^ 

R'SC3-ioy^n7^iH> C 1 -t T)V^r)V C 3- 1 0 i/ 2 U 7)V*r)Vm. C3-10 
y^n7J^iKi- 4 7J^iH- Cs-ia7^*M. C 5 -,o7JP7--JH> 

R 2 «7K^MT> C i-io7M;HX(iC3- 1 »y^ n7J^;H^L. 
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^JAtiv^ n^ = n t*Jl/S, v^n^JUS, ->^n^>^JUS, v^n^^JU 

Aa7fJk>^Dy'Dt:JH, Jky^OA+yJl/g, X-^JU is Z U ^ is )V 

C 3-,.->^o7J^JK . -47 )\s* JUS LtefcmMTWt 3 ~ 1 0 <D is? uTJls* 

^tfy^D7Dk";MfM, ->^D77JM7JH, y^o^>^JMfM, 
y^O^y^^XfM^ y/70^^yJM7"M> y^nA+yiUfM. 

c 5 -io7^»tu^fS:5~ i o <z)itii^xte^ti^®r;i/=HyS 

£:6c5*L, 00*.^ >^ JUS, A^yJH> 'sy^JUS, *7^;H- l-y<^ 
j^yf 2 - y<^JU^>^;i/S, 1 - p<^Jy^^~>;yS, 2-y^Jy^ 

->;US, 2 , 4 - it *7-)l^>^)lM. 2 -X^J]/^>^JyS, 2-^^-)V^y°J- 
2-if JK+yJbS> 2-7'otf;K>f^S, 2 - tijy^vJy 
X, 2,6- v>'^^;y^\"7°^;yS/^<^^#lf 6tl-5o 

C5-o7;^-JHi^iMft5~ i o ©iiiittxii^*co7;^- 

4 _ ^^;y- 3 - A>r-M, 2 , 4 - — JUX> 6-y<^Jl/-5 

-✓\^^- ji^g, 2,6- y^^JU- 5 - — JUS& £/^tf e> n& . 

c 5-io 7 )v^~)imLummm.^5 ~ 1 ooti^xttM«©7^+- 

JU**jgc"*L, 0tJA«3 3 -A+y-JH, 4-^~>x;i/S, 
! _^^ ;1/ ^>^ _ 3 2 -y<^Jy^>^- 3 -JPS> 1 - * ^ 

3 ~ ;US> 2 - s\$-Vr - 3 — JUSfc £#*^&f 6> n& . 

^fiSStx^fcTksfiSi: LTtt, 0tJA^Jyx;UX, yj^J^JH, 7^T> 
^JkS> tf^- — JUS, ya'fJl'S, #JKJU*> * >7 7— JUS^if^tf btl 
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<V7*f JH- tert-^^;i/*, ^>^;yS> -fV^>?JH, 2-x^;py°n 

C ,-47MJK3-ioy^07J^;H< C3-!oy^n7;V + ^C l-47J^;H. 
C5- l0 ^SIi«7;y^;yS> C 5 -io^^iS^T;y^-x;yS, C 5 -,oM«7^ 
^x;ygXMtS§i^j^fc7K^gT&£^^T&^ Htc£F£L<te, it(I) 

T;U^;US, C3- 1 .y^n7MJKi-,7MJHXliCa- 1 .Mi«7;i'7-- 

Yli t - U >SX(il? - U >SW S L < , MCltex^x U >g**«fc 
DifJLU. AttiCS (0) B (CH 2 )n> ^S(0)p(CH 2 ),S(0) P (CHa)rXtt 
SS(0)p(CH2),0(CH 1 ),TgSnSSA«ffSl/<, Mt^ii^S (CH:)., 5£ 
S (CH 2 )aS (CH 2 )rX(HS (CH 2 ),O(CH 2 )rt^tl5S^0^LK 
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[£Jft5£*. A 1 «^0(CH 2 )n, SS(CH 2 )», ^0(CH 2 ),0(CH 2 )„ 
SO(CH 2 ),S(CH 2 ) r> SS(CH2),S(CH 2 )rXl«S(CH 2 ),0(CH 2 ), 
(5**, n> q&tf r fctft&e<i:lRlMT?<&5. ) T^2n£*£^cL, A 2 «Af 

tert-y^;i/vp<.^Jl/->U;US^:^L, X, Y, R l Rtfmtelt&iE£IM^t?&'5. 3 

c i ) s-r, feiec^s [y>>-x-;y • • • ysx h U-(J. 

Org.Chem.), 3 #, ^ 5 5 9 01( 1 9 8 8 ^)] \Z «fc 0 1^©^ ( n ) <ZMfc<& 

^{-. iC(in)xtt5a:(n , )-c^$ns{i:^4*o. 8~2.o^a^-78~3o°cT 

Yj&*Y , T&5ffc'&<») £t#£t3te^(n')tfMt£i^£SH>- 7 8~0t:T, Yd* 

#;u^x h ii^b^>vW;i^ h'jifM7>ftt*) o.o5~2§i, 

h'J7i-iWX, /K^^bv^^;yXX\ 7K*<b> ? ^xx;UXXYc£<i:) 1-5^ 
aSfflV^ffitt^tSE m^.it^>i£>. hJH>> ^~>l/>, n-^\^it>, n 
-^>3?>, 7th>fet*) - 7 8 ~ 1 0 0 X: Z. iz \z£ 0 , ^ 

-f V Xo tf;i/T 5 >, lfUy>, y7f^7- l J>fti'0 ; II7=>, ^'Jtf- 
J^iJt'oUH/, yWV7 0 nt 0 ^75 7^f^-^U7;?y>, (fcf^UvV* 

^;i/)#'J x5 L ^>7 t = c<HcDmsi-> ? >) o.05~2ii, ^i:^Si;ffsi;T2 

i)A(E), y ^ n o If X K > VX h ij /\° 7 y ^ A ( E ) , &{bA° 7 v 1 ^ £) 
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n _^+j->^ n -^>*>, 7-kh>&a - 7 8-10 OtTSfSSt 

§;tl;j;oTt, i£ (VII) (Dlt&W&mz Z. 5. 

^TJl'S-^A-BHT ( 2 , 6 - >?- ter t - - P 1/ y*— 

cdm^^jo. 5~ 5 mm&mmmm («a«t h7tFn77>, ^x^x-t- 
;k x5p;ut;io-;k ^^7;^-^=ti*) 4^ -7 8~4 0t^$t, 
^(\i)&rj^ar )<D<ti=r^£#£° z.nz<Dj$:m)Rzfi$:(w , )<Dit&mz> t> 

(4) j£oi) (xttit(W)) (Dit^m*. w^ii^^v^^-^^n'J 
^tep - h ;i/x>x;i/^x;i/77 □ u H l ~ 6 ^»£t£U b;ux>&£<£>il 

S7J^<«^> Mi:fSi:TO.8~6^l0hUXf^75>. 

y e'J v>&£cDi£S<»#i£T< -20-4 OtT^yiHb^^^li h i/Jlfc L 

fcfg* x h 7 - n -yf^Jyt-C/A^o U H 1 ~ 1 6 ^ ST 9 u )lit L S (K) 

Ito^Tfr^^t^ff 5. fclfctfynAflsW:, l ~ l o ^fiora^fbM^ 
h'J7x-;^X7//l~10 ^SRtf fcTU v> 1 ~ 1 0 ^*cD#ffi 

*5PU>*. yXWSy^77-h l J7DUF (DAST) 5~20Si 

(5) iC(IX) (XfctaSdX')) <Dfc&m&7y<t7kmWL* tfUvX^A #U(A 
-f H07"'>7 0U F) , ^ft£'£ffl<^ x^y-;K T-fehxh'J 

Ttert-y^^v^^^v U JH^ttfL> ^^©iC ( I a) ( I a' ))OP 

(6) S(Ia) (X^(Ia')) Oft^l~63lOll^l^ M^JPzK^ 
(lb')) ©PGSfiMfS. H^-C, ifigtLTteTkSKfc'J^A, D 
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^A^M^en, igiiLiiiyth-huJK 7±h>. x 

£7c> S(I a) CD it It Wo & 'J >H?H8r : fl£. h UX-Iiill^t'Ciii^, 

hcD) &m^Tmm£fcfo£^&zL\z£Dm7kftffiT%z.£\z£.v , ^rnmoD 

iR©a t lRl?*#:M&^tf 3 <h, UA° — -trVH (v^TttK, ^t>fV^i®ai 

, UA°-ifAY O^MUM, +t>f^lOMfi*) - 
-tfPS (^fSli. ya-HttXlOa^i*) , U/t— ifMF (^M 
va-H^t^lOMtlfi*) . PLE (v£f?*t«, ^ IFFK «fc 0 M 

wmcDfemmz, wmcD+smj&umm [S(ia)©ft^i] wgfcj^cris^ii 

^-rn««tVi*«, ®3m^3f£) 0 . 1 ~ 2 0 {gUfigRTS.^o SJSiaS«, 25- 
5 0°C, !fiL<tt3 0-4 0tT2b5, 

(7) S(Ia) (XttS(Ia')) ©M^^^la^lith'J^A, ifiBtfb* 
^7K, m-^nDMIfl, ten — t h'D^Jl/^+y F Ecd 

&5V>tt£ine><Z>ig£-igF«E<K - 2 0 ~ 5 0 X2T«KltsZl±*mA<Dj£( I c) (Xtt 

idc')) cdp Gmmfo&nz>, 

(8) icdc) (xa^(ic')) ©ffc£-«*£_tgE (6) <h Iridic up tK^-^t^ - 1 

Cj; O^SSWCDiU I d) (Xtt^(Id')) 0PG^Wf^n5. ^ 
(lb) (XfctitC I b')) £fflV>±iE (7) t^ilIlTifbt?)uii;j;oTt)* 
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90 
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0 
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SCO) 2 CCH 2 ) 3 


y>ju<\*A 




a 


a 


127 


0 


-CI 


CH2CH2 


0 


S(CH 2 ) 3 
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a 
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0 
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7km 
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a 
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0 
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0 


S(CH 2 ) 2 0 


(S)-2-m^A 




7km 


a 


a 


187 


0 


-CI 
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0 


S(CH 2 ) 2 0 


(R)-2, 6-y m-S-V j- 




7km 


a 


a 
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0 


-CI 
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0 
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(S)-2, 6-y *f*-5-A7' 7- 


:» 
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a 
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0 
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a 


a 
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-CI 
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7km 
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a 
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0 


-CI 
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0 
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7km 


a 


a 


193 
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-CI 
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0 


S(CH 2 ) 2 S 


i/t}W\$ : A 






a 


a 


194 


a 


-CI 


CHECH 


0 


S(CH 2 ) 2 S 






7km 


a 


a 


195 


0 


-CI 
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0 


S(CH 2 ) 2 S 






7km 


a 


a 


196 


0 


-CI 
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0 


S(CH 2 ) 2 S 






7km 


a 


a 


197 


0 


-CI 


CHECH 


0 


S(CH 2 ) 2 S 






7km 


a 


a 


198 


0 


-CI 
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0 


S(CH 2 ) 2 S 


y>JU<\VA*n 




7km 


a 


a 


199 


0 


-CI 


CHECH 


0 


S(CH 2 ) 2 S 






7km 


a 
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200 
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0 
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7km 


a 
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:» 
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-CI 


CHECH 


0 


S(CH 2 ) 


2 S 


(S) 


-2, 6->* 


H ^-5-A7° f-A 


7K^ 


a 


a 


203 


a 


-CI 


CHECH 


0 


S(CH 2 ) 


2 S 




(R)- 


•2-/f)K*yA 


7Km 


a 


a 


204 


a 


-CI 


CHECH 


0 


S(CH 2 ) 


2 S 




(S)- 




7KH 


)3 


j3 


205 




F 


CH=CH 


0 


S(CH 2 ) 


2 S 


(R) 


-2, 6-/ 


jtf &-5-A7" f-JP 


7K^ 


a 


a 


206 




F 


CHECH 


0 


S(CH 2 ) 


2 S 


(S) 


-2, 6-y 




7km 


a 


a 



(E)CH=CH: h^>Xtf-U>> (Z) CH=CH : v X If— V > , 8t : 
:£f£BJ!<7Mfc ^PXf£#^PW (Ml*!^) (3, 

fi£A!3*d-L 1 n g~ lmg/0T*D, 1 B 1 mJUZWLMlZftlfT&^T 

<5 o 

z: n 6 <7) ib m, i z ct o t & /v b m m $ n § *> © t « & u 0 
uss^y i 

6 -^r-9-^^-^->-9 0-^7 n n-16, 17, 18, 19, 20-^>^ y JU-15—>^ 
->Jkl3,14-yfk FO-PGFia ^fJH7f^ (Ml 3) 

( 1 ) (3S)-3-(tert-y^;Uvy f;k>D^y)-3-yi' n^\^i>^-/DA°- 1 -< 
>(6.58g)5 h;UX>8 Om 1 1:^11. Ottn-7'f A'Jf ^7A(3. OM, 
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TylfjlTJki - ^ p U F (0 . 9 5 M, 'N^+J- 29.0ml)^llP 
X., O^UIJfbfc. ^(D^^tC^^T(4R)-2-(N, N-yIfJP7S 

7 ) ^^;i/-4-(tert-^^;i/>>'^5 : -;i-~>n4 1 ^) n^> h-2 -X>- 1 -:*> 
(0.2 5M, h;i/X>r^^. 8 0. Om l)5J]nA> 1 5 #fJUjl#Lfc. 

^txi 9 om i ) -m^mtr y^—'y atk^jkc i 9 om 1 >-ig®?7K^^ 

(3M, 5 6m 1 )©S£«fc«#Lft**&Jn];LfcS£. WHS^^iSL, ISfnfiW 

^+}-> : JL-^)V = 10:1) -ClfMLT(3R,4R)-2-y^l/>-3-[(3S)-3- 
( t er i-zf =f-)Vzy * ^)l> ~> □ v) - 3 - 1/ 9 □ 's 4^ v ;U "7 n A- 1 --f — M - 4 - 
(tert-^^^^^^^vD^v) y^O^>^>-l-t>(7.92 g 
1 H-N M R (CDCls, 200MHz) (5 ppm ; 
0.07,0.08 andO. 12 (3s, 12H),0.88(s, 1 8H) , 0. 92-1 . 92 (m, 11H), 
2. 32 (dd, J = 17. 8, 7.4Hz, 1H), 2. 71 (dd, J = 17. 8, 6. 5Hz, 1H), 3. 48-3. 58 (m, 1H), 
4. 1 1 (dd, J = 6. 2, 1.4Hz, 1H), 4. 20-4. 32 (ra, 1H), 5. 55 (d, J=2. 6Hz, 1H), 
6.13 (d, 1=3. OHz, 1H) 
I R (neat) cm" 1 ; 

2930, 2850, 1 375, 1640, 1470, 1380, 1 255, 830, 770 
(2)_taB( 1 )Tt#fcfb^^(3 . 8 6 g)R^5-/)^^N^>^>i y^;i/X 
Xf;Kl.64g)©hJHX32ml)»«i:. h'JIfJ^7>(1.0M, ^ 
*1f>iSa£, 0. 8 lm 1 )S7;^>*H^T, orTflnA, I^SST — tti 
Lfc 0 S^y'J*^*7A^nvh^77^T»l3l, 6-^7-16,17, 
18, 19, 20-^>37 y ;U-15-v^7 □ '\=^->;i/-13, 14-yftFn-PGEi y ^Jl/XX 
11, 15-tfX (tert-y^^^y^^^ U ;b X-fil)(1.0 2g)^IIL 
1 H-N M R (CDC la, 200MHz) 5 ppm ; 
0.08(s,3H),0.09(s,3H),0. 10(s,3H),0. 13(s,3H),0. 71-1 . 93 (m, 1 5H) , 
0.89(s,9H),0.90(s,9H),2.22(dd, J = l 8. 2, 5. 9Hz, 1H) , 2. 33 (t, J = 7. 3Hz, 2H) , 
2.40-2. 59 (m, 1H),2. 53 (t, J = 7.0Hz, 2H), 2. 71 (dd, J = 18. 2, 6. OHz, 1H), 
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2. 73-2. 96 (m, 2H) , 3. 09-3. 22 (m, 1H) , 3. 67 (s, 3H) , 4. 08 (dd, J = 6. 3, 1. 6Hz, 1H) , 
4. 29-4. 41 (m, 1H) 
I R (neat) cm" 1 ; 

2951, 2929, 2855, 2236, 1746, 1472, 1463, 1451, 1406, 1361, 1252, 1202, 1109, 
1065, 1006, 939, 898, 837, 778, 669, 587 
(3) _LI2(2)T#fc{b£-4£»(8 0 Omg)0/fJP7i^-JKl 2.8ml )mW. 

4 - mmmm ; n-^^> : Wl^= 7 : l ~4 : 1 ) TfjfiSLT 6-^ 
7-16, 17, 18, 19, 20-^>^ / ;l/-15-S>^ n ^ v^-l 3, 14-v^t H P-P G F i a 

y^Jt/XX7^ H,15-tfX(tert-y^-;i/v^^^vU;i/ l-fJH(5 0 Omg) 
&r/6 -^T-16, 17, 18, 19, 20-^ >^ 7 ;l/-15--> ^ O ^ -> J1/-13, 14-^^t; Ha 
-PGFi/3 y^jl/XX^Jl/ 1 1, 15-t:X (ter t-^y7 ^;^> U ;U X — 7;i/) 
(2 4 8mg)£t#fc„ 

6 -^7-16, 17, 18, 19, 20-^>^ J 9 n ^\4^> JI/-1 3, 14-^7b H 

P G F 1 a ^fJUXf^ 1 1, 15-tfX (tert-^^;i/>>^ ^il/-> U ;i/ X — f )V) 
'H-NMR (CDC1 3, 200MHz) <5 ppm ; 
0. 08 (s, 3H) , 0. 09 (s, 3H) , 0. 1 0 (s, 6H) , 0. 84-2. 24 (m, 1 8H) , 0. 89 (s, 9H) , 
0. 90 (s, 9H) , 2. 34 (t, J = 7. 4Hz, 2H) , 2. 50-2. 64 (m, 4H) , 2. 74-2. 88 (m, 2H) , 
3.67(s,3H),4.08(dd, J = 5.9, 1.8Hz, 1H),4. 18-4. 33 (m, 1H) 
I R (neat) cm" 1 ; 

3435, 2928, 2854, 2232, 1741, 1471, 1462, 1450, 1 385, 1 361, 1 251, 1 205, 1 1 1 0, 
1062, 1005, 925, 898, 836, 776, 669 
6 -^7-16, 17, 18, 19, 20-^ >^ J 2 U^*i/)V-\Z, 14-S^t H □- 

PGFi/3 ^fJUXf^ 11, 15-tfX (tert-^^v^^JUv U )V X-7^) 
'H-NMR (CDC1 3, 200MHz) <5 ppm ; 

0.07(s, 3H), 0. 08 (s, 6H), 0. 11 (s, 3H), 0. 82-2. 08 (m, 18H), 0. 88 (s, 9H) , 
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0. 90 (s, 9H), 2. 27-2. 40 (m, 3H) , 2 . 47 (dd, 1 = 13. 2, 10. 3Hz, 1H), 
2. 58 (t, J=6. 9Hz, 2H), 2. 65 (d, J = 2. 9Hz, 1H), 2. 99 (dd, J = 13. 2, 4. 2Hz, 1H), 
3.68(s,3H),4.04-4.30 (m,3H) 
I R (neat) cm" 1 ; 

3435, 2928, 2855, 2233, 1 742, 1472, 1462, 1450, 1361, 1 252, 1 2 1 5, 1 1 75, 1 100, 
1 065, 1005, 897, 836, 777, 669 

(4) 7)Vzi>n.mr, ±12(3 )-cmtz 6-^7-16, 17, is, i9,2o-^>^/ ii-io 

-y^DA^yJhl3,14-yrt Hn-PGFia JUXril' 11, 1 5- tf X 
(teri-Zf^)V-J A^)Vzy U ;U X — T^U) (4 9 0mg)(DtfU> ? >(3. 9 m 1 )il 
tC, OtT^^>XJ^-J^n'J F(0. 1 2ml)§iOA, IZX 2 RtRHJtj^ 
Lfc, ~<Z)7&??gtC7 b ^ n-W7>^-^Ayn l JF(1.7 4g)OhJH> 
(3.9ml)M^J]D^, 4 5 = CTf — ^it^L/Co ^ tl fC 7K £ £D 7l - n-^\=^it> 

mmmm ; n-^\^+i-> : mm^)i=4 9 : 1 ) tssi> 6-^t-9-x^- 

=It5/-9 j3-^ nn-16, 17, 18, 19, 20-^ > ^ / ^-l & □ 'S^r ~>;U-1 3, 14-yrt 
FD-PGFia /fJUX.r^ 11, 15-t*X (tert-y^;!/^^-^^^ U Jl/ X— t- 
)l) (4 1 Omg)^ifc. 

1 H-NM R (CDC1 3, 200MHz) o ppm ; 
0. 08 (s, 6H) , 0. 09 (s, 3H) , 0. 1 1 (s, 3H) , 0. 78-0. 92 (m, 1 5H) , 0. 88 (s, 9H) , 
0.90(s, 9H), 2. 14-2. 40 (m, 3H) , 2. 34 (t, J = 7. 0Hz, 2H), 2. 51-2. 64 (m, 1H) , 
2. 58 (t , J=7. 0Hz, 2H) , 2. 81 (d, J = 5. 3Hz, 2H) , 3. 68 (s, 3H) , 4. 03-4. 34 (m, 2H) , 
4. 09 (dd, J=6. 2, 1. 8Hz, 1H) 
I R (neat) cm" 1 ; 

3400, 2929, 2855, 2232, 1 742, 1 47 1 , 1 462, 1 45 1 , 1384, 1 361 , 1 252, 1 1 57, 1 100, 927, 
898, 836, 777, 668 

(5) ±|2(4)Tt#fc{b-at)(4 O 0mg)O^f^7J^-JKl 2.4ml )mi& 
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(SP§i£« ; n-^+f> : @tl£x^;u= 3 : 1-1 : 1) tilLT, gf2fb£r 
ft(2 3 8mg)S#fc. 

1 H-N M R (CDC1 s, 200MHz) 6 ppm ; 
0.95-1. 92 (m, 15H) , 2. 00 (d, J=5.9Hz, 1H), 2. 12 (d, J=4.0Hz, 1H), 
2. 22-2. 46 (m, 3H) , 2. 36 (t, J=7. 0Hz, 2H) , 2. 53-2. 68 (m, 1H), 2. 59 (t, J=6.9Hz, 2H) , 

2. 79 (dd, J = 13. 6, 4. 8Hz, 1H). 2. 88 (dd, J = 13. 6, 5. 3Hz, 1H), 

3. 68 (s, 3H) , 4. 09-4. 28 (m, 2H) , 4. 32-4. 47 (m, 1H) 
I R (neat) cm" 1 ; 

3400, 2926, 2852, 2235, 1739, 1 723, 1449, 1 275, 1 210, 1 1 74, 1 0 1 1 , 893, 832, 503 

mmm 2 

6-^7-9-^-*?J-^>-9 0 -2 □ O-l 6, 17, 18, 19, 20-^ > 9 J 5-v 9 □ ^ 
->;i/-13, 14-v^h K n-P G F i a (it ^^3 1 9 ) 

HSfc^J 1 Trtf fcitSWi 1 3 3rag)®/f^7J^-jKl 0.6ml)-* 
(1.0 6ml)»«l:, frWtitVT-VA • 1 7KftJ#J(6 7mg)5JnA, Sfit-S 

bnfct4^fe^yu*y^*7A^oY v??7 4 — (mmmm ; st^x^ju) 

tii Lt> SIB 1 2 0 mg) &mfz, 

1 H-N MR (CDC Is, 200MHz) <5 ppm ; 
0. 92-2. 01 (m, 21H) , 2. 14-3. 06 (m, 9H) , 2. 72 (dd, J = 1 3. 7, 5. 3Hz, 1H) , 
2. 94 (dd, J = 13. 7, 4. 9Hz, 1H), 4.09-4. 27 (m, 2H),4. 34-4. 47 (m, 1H) 
I R (neat) cm" 1 ; 
3368, 2927, 2852, 2236, 1 708, 1450, 1 4 1 2, 1 278, 1 082, 1007, 893, 847, 758 

4 -3-^1*-- 9 -5 s v-9 j3 p □ -16, 17, 18, 19, 20-^ > 3? J )V-l 5-->^ □ 
/\^v;l/-13, 14-v^t H n-P G F i a JH7f^ (fb^#J4 6) 

( 1 mSIM 1 ( 1 )Tt#/tffc^( 1 - 6 0 g)Rtf 4 6-3 - K^lt 
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>m. ^fiHXfJK2 . 1 6 g)0 h;|/X>( 13.5ml )^MtC, Tk^t-ffc; h U :/ 
fHX(2.2 5ml)Stfh l Jlf^7>(1.0M, ^\^r+f->»«t. 0.34 
ml)57J^'>#ffl^T, orTfln*., IwiaffiT — ^^SUfco 
y>*7A^ P7h^77^ -TffiSlt. 4-^-^+^-16, 17, 18, 19, 20-^ > ^ J 
Jhl5-y^n^^yJkl3,14-yrkFn-PGEi /fJUXf^ 11, 1 5- ^ 

(tert-y^;i/>>^^;i/v u ;u x-^;i/) (1.22 g) 

'H-NMR (CDC1 3, 200MHz) <5 ppra ; 

0.08(s,3H),0.09(s,3H),0. 10(s,3H),0. 1 2 (s, 3H) , 0. 78-1 . 94 (m, 1 5H) , 
0. 89 (s, 9H), 0. 90 (s, 9H), 2. 07-2. 30 (m, 1H), 2. 1 7 (dd, 1 = 18. 2, 7. 0Hz, 1H), 

2. 52-2. 77 (m, 2H) , 2. 61 (t, J=6. 4Hz, 2H) , 3. 44 (t, J=6. 2Hz, 2H) , 3. 60-3. 84 (m, 2H) , 

3. 70 (s, 3H), 4. 08 (dd, J = 6. 3, 1. 4Hz, 1H),4. 22-4. 36 (m. 1H) 
I R (neat) cm" 1 ; 

2952, 2929, 2856, 2235, 1 746, 1472, 1463, 1437, 1406, 1 36 1 , 1 252, 1 1 96, 1 1 76, 
1 104, 1006, 939, 898, 837, 778, 669 

(2)±ffi(i)T&&fl:'&4&£fflv>, mmm i (3) £.mn&}izmm\zLT, tie 

4-^^1t-16, 17, 18, 19, 20-^>^ J ;U-15-v^7 n^\^->;l/-13, 14-5*5* k F P 

-PGFia ^ fjuxfji- li, 15-tfx (tert-^^;u^^^;i/'>u;u x— 

'H-NMR (CDC1 3, 200MHz) d ppra ; 
0.08(s, 3H), 0.09 (2s, 6H) , 0. 10 (s, 3H), 0. 78-2. 11 (m, 18H), 0. 88 (s, 9H) , 
0.90(s, 9H), 2.41-2. 52 (m, 1H), 2.58(1, 1 = 6. 6Hz, 2H), 2. 63 (d, 1 = 8. 8Hz, 1H), 
3. 41-3. 54 (m, 2H) , 3. 69 (s, 3H) , 3. 70 (t, J = 6. 5Hz, 2H) , 4. 02-4. 31 (m. 2H) , 
4.07(dd, J=6.2,2.0Hz, 1H) 

I R (neat) cm" 1 ; 

3468, 2929, 2855, 2229, 1745, 1472, 1463, 1451, 1 361, 1 337, 1 252, 1 1 96, 1 1 06, 
1072, 1005, 963, 939, 898, 836, 776, 668 
4 _^^+h_i6, 17, 18, 19, 20-^>^ J ;i/-15-5>^ n ^ SW1/-1 3, H-v^t F n 
-PGFij3 ^f^xXrJP 11, 15-tf X (len-^^Jli/ ^^Jlis U )V X — ^;i/) 
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1 H-N M R (CDCla, 200MHz) 6 ppm ; 
0.07(s,3H),0.08(s,6H),0. 1 1 (s , 3H) , 0. 78-1 . 95 (m, 1 8H) , 0. 88 (s, 9H) , 
0.90(s,9H), 2. 21 (ddd, J = 9. 7, 6. 6, 1. 6Hz, 1H), 2. 25 (d, J=4. 2Hz. 1H), 
2. 59 (t, 1 = 6. 4Hz, 2H) , 3. 50 (t, 1 = 5. 6Hz, 2H) , 3. 70 (t, 1=6. 4Hz, 2H) , 3. 70 (s, 3H) , 
3. 90-4. 04 (m, 1H) , 4. 08 (dd, J = 6. 2, 1.6Hz, 1H),4. 16-4. 30 (m, 1H) 

I R (neat) cm - 1 ; 

3459, 2929, 2855, 2229, 1745, 1472, 1463, 1451, 1406, 1361, 1 337, 1252, 1 177, 
1 1 10, 1068, 1 006, 927, 898, 836, 777, 669 

(3) ±fS(2)Tt#fc4-^-^tt--16, 17, 18, 19,20-^>^ / )V-\ 5-v 9 o ^ is )V 
-13, 14-yfk Hn-PGF i a /fJH7f^ 1 1 , 1 5- 1* X (t er i-7* V * 

->u^ x-x^^fflv^ ^bot i (4) tmnwizmmizisT. 4 9 - 

v-9 n n-16, 17, 18, 19, 20-^ >^ J JV-lo-i/P P^\=r vJl/-13, 14-v 
rtHD-PGF.a /fJUXf^ 11, 15-tfT; (i%xi-'79-)Vi? U ;U X 

1 H-N MR (CDC1 3, 20.0MHz) 6 ppm ; 
0. 07 (s, 3H) , 0. 08 (s, 6H) , 0. 1 0 (s, 3H) , 0. 80-2. 20 (m, 1 8H) , 0. 88 (s, 9H) , 
0.90(s, 9H),2. 29 (ddd, J = 8. 8,4. 8, 1. 8Hz, 1H), 2.59(t, J = 6. 5Hz, 2H) , 
3.46(t, J = 5. 9Hz, 2H), 3. 70 (t, J = 6. 5Hz, 2H), 3. 70 (s, 3H) , 3. 88-4. 03 (m, 1H), 
4. 07 (dd, 1 = 6. 3, 1. 8Hz, 1H), 4. 20-4. 31 (m, 1H) 

I R (neat) cm" 1 ; 

2951, 2929, 2856, 2229, 1 745, 1472, 1 463, 1451, 1438, 1 361, 1 252, 1 1 95, 1 1 76, 
1 109, 1072, 1006, 962, 939, 898, 836, 814, 777, 669 

(4) _tfE(3)T#fcfc£-^£ffiV^ 1 (5)i:^M^J{C|WJ^t3LT, 1112 

1 H-N M R (CDC1 3, 300MHz) o ppm ; 
0. 84-1. 91 (m, 15H), 2. 04-2. 37 (m, 4H) , 2. 08 (d, J = 5. 8Hz, 1H), 

2. 10 (d, 1 = 3. 6Hz, lH),2.59(t, J = 6.4Hz,2H),3.48(dt, J = 2. 0, 6. 2Hz, 2H) , 

3. 70 (t, 1=6. 4Hz, 2H) , 3. 70 (s, 3H) , 3. 91-4. 01 (m, 1H) , 4. 1 6 (d t, J = l . 8, 5. 8Hz, 1H) , 

4. 32-4. 42 (m, 1H) 
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I R (neat) cm" 1 ; 

3400, 2927, 2853, 2229, 1 739, 1439, 1370, 1 331, 1 262, 1 1 98, 1 1 78, 1 1 1 5, 1072, 
101 7, 893, 847, 757 
$*MM 4 

4 _^-^-y--9-^^-r^^>- 9 B-2 U n-16, 17, 18, 19, lQ-^>$ J )V-n-zsi7 W\ 
*r zs)V-U, 14-yrt h'D-P G F , a (ft£-#J 5 2 ) 

U A°— fef P S (2 . 2 7 g)(£>7K(4 4m 1 )M^^tC, Uli 3 ^rttfcfb^^ 
(8 1 mg)©T-fe: h >(4 . 3 4m 1 U >iliS(pH = 7.0, 0.2 

M, 2 . 2 m 1 ) £jjn7l 3 0 °CTr — ^tti^Lfe. KJS^^ziii L > II^lMil 

mi^xm^nrcm.^^^^ 'ja^w^a^dy h ^ ^ 77 ^ — : m 

'H-NMR (CDC Is, 300MHz) o ppm ; 
0. 80-1. 91 (m, 18H), 2. 13-2. 36 (m, 4H) , 2 . 59 ( t , J = 6. 0Hz, 2H), 3. 44-3. 61 (m, 2H) , 

3. 72 (t, J=6. 0Hz, 2H), 3. 92-4. 01 (m, 1H) ,4. 19(dd, J = 6. 1, 1. 9Hz, 1H), 

4. 31-4. 41 (m, 1H) 
I R (neat) cm" 1 ; 

3367, 2928, 2854, 2235, 1 71 7, 1450, 1 26 1 , 1 1 96, 1 1 1 4, 1 009, 893, 832, 756, 688 

&nm 5 

4-^7-9 -'t'** Is- 9 0 ->7 U n-16, 17, 18, 19, 20-^ >^ J ;b-15-~>^ W\*r 
zs)V-U, 14-v^t F P-P G F i a ifJU^fJKft^H! 5 ) 
( 1 )MMm 3 ( 1 ) IZ&^T, 4-^-^+t"-6 -3— H'\^-tf">S? JUXf^ffl 
ftt)Q\Z, 4-^7-6-3— F^\^rl7->^ If^XXfJ^ffll^li3 (l)t 

mmwizmmzLx, 4-^7 -n, \i, is, 19, 20-^ >^ j ;u-is-<>^ n^^- 

13, 14-yfk H0-PGE1 lf;H7f^ 1 1 , 1 5- tfX (ter t-7/^;i, is* =^)Vzs 

u;w x-^;i/)^#fco 

'H-NMR (CDC Is, 200MHz) 6 ppm ; 
0.08(s,3H),0.09(s,3H),0. 10 (s, 3H) , 0. 1 2 (s, 3H) , 0. 78-1 . 96 (m, 1 5H) , 
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0. 89 (s, 9H), 0. 90 (s, 9H) , 1. 27 (t, J = 7. 1Hz, 3H) , 2. 08-2. 36 (m, 1H) , 

2. 17(dd, J = 18. 3, 6. 9Hz, 1H), 2. 48-2. 93 (m, 8H) , 4. 05-4. 36 (m, 2H) , 
4. 16(q, J = 7. 1Hz, 2H) 

I R (neat) cm" 1 : 

2929, 2855, 1 745, 1472, 1463, 1450, 1407, 1 372, 1 342, 1 250, 1 100, 1072, 1 006, 939, 
898, 884, 838, 778, 669, 586, 428 

(2) ±IB( 1 )Tntz1k£V>]&m^, ^MM 1 (3) hmM&ilz\s\m\zLX. TIB CO 

4-^7-16, 17, 18, 19, 20-^ >^ / )V-lo-is 9 W\3?zs JV-13, 14-VT^t H 
PGFia XfjUXf^ 11, 15- tf^ (tert-y^)Vi^ ^9-)l^> U )l X — 7JP) 

'H-NMR (CDC1 3, 200MHz) 6 ppm ; 

0.08(s, 3H), 0.09(s, 3H) , 0. 10 (s, 3H), 0. 11 (s, 3H), 0. 81-2. 09(ra, 19H), 
0. 89 (s, 9H), 0. 90 (s, 9H) , 1 . 27 (t, J = 7. 1Hz, 3H), 2. 32-2. 92 (m, 7H) , 
4. 04-4. 23 (m, 1H),4. 08 (dd, J = 6. 4, 2. 0Hz, 1H),4. 16(q, J=7. 1Hz, 2H) , 
4. 25-4. 33 (m, 1H) 

I R (neat) cm" 1 : 
3462, 2928, 2854, 1 736, 1701, 1450, 1 371, 1 249, 1 100, 898, 836, 776 

4-^7-16, 17, 18, 19, 20-^>^/ )V-\%-is 9 U ^s^r is 14-5*7* fc: H D- 
PGFJ ifJUZf^ 11, 15-tfX ttert-'JT-JVzS* fJk> U )V X — ^JU) 

'H-NMR (CDCla, 200MHz) 6 ppm ; 
0. 07 (s, 3H) , 0. 08 (s, 6H) ,0.11 (s, 3H) , 0. 82-1.98 (m, 1 9H) , 0. 88 (s, 9H) , 
0. 90 (s, 9H), 1. 27 (t, 1=7. 1Hz, 3H), 2. 17-2. 86 (m, 5H), 2. 60 (t, 6. 8Hz, 2H) , 

3. 93-4. 28 (m, 2H),4. 08 (dd, J=6. 4, 1. 8Hz, 1H), 4. 16(q, J=7. 1Hz, 2H) 
I R (neat) : 

3458, 2929, 2854, 1 739, 1639, 1472, 1 371, 1 342, 1 250, 1065, 898, 837, 777, 670 

(3) ±3B(2 )Tt#fc4-^7-16, 17, 18, 19, 20-^ > $ J 5-~> 9 o ^ z/fr-l 3, 
14-yftFo-PGF.a IfJUXf^ 1 1. 15-ti X {\%x\-'7^)Vz? * 9~)V 1/ U 

)v jL—7-)i)&m^. mmmi (4) tmmizisT. 4-^7-9-7^^-9 # - 

^ n D-16, 17. 18, 19, 20-^ >9 J fr-lo-is 9 U-r\*ris)),-\Z, 1 4-yfk KO- 
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PGF.a I^XXf^ 11, {izxx--?^ )VV U )V 3L—"r)V)& 

'H-NMR (CDCU, 300MHz) <5 ppm ; 
0. 07 (s, 3H), 0.08(s, 6H) , 0. 09 (s, 3H) , 0. 82-1. 90 (m, 16H) , 0. 88 (s, 9H) , 
0.90(s, 9H), 1. 27 (t, J = 7. 2Hz, 3H), 2. 05-2. 18(m, 2H) , 
2. 29 (ddd, J=9. 0, 4. 8, 1. 8Hz, 1H), 2. 52-2. 64 (m, 4H) , 2. 74-2. 83 (m, 2H) , 
3.90-4. 01 (m, 1H),4. 08 (dd, J=6. 2, 1.6Hz. W, 4. 1 6 (q, J=7. 2Hz, 2H) , 
4. 21-4. 28(m, 1H) 

I R (neat) cm" 1 : 

2929, 2855, 2229, 1 739, 1471, 1 371, 1 342, 1 251, 1 1 38, 1099, 1068, 1006, 959,898, 
836, 777, 668 

'H-NMR (CDC la, 300MHz) 6 ppm ; 
0.95-1. 91 (m, 16H), 1.27(t, J = 7. 2Hz, 3H) , 2. 09-2. 36 (m, 4H) , 

2. 32 (ddd, J = 9. 9, 6.4,1. 9Hz, 1H) , 2. 50-2. 67 (m, 4H) , 2. 75-2. 84 (m, 2H) , 

3. 88-4. 01 (m, 1H), 4. 07-4. 23 (m, 1H), 4. 16(q, J = 7. 2Hz, 2H) , 4. 31-4. 42 (m, 1H) 
I R (neat) : 

3400, 2927, 2852, 2229, 1734, 1449, 1 372, 1 342, 1 297, 1 247, 1 183, 1 149, 1085, 
1014, 892, 763, 685 

4-^7-9-^^-=^>-9 &-t? OD-16, 17, 18, 19, 20-^ > 9 J )V~\ 5--> Z U 
zs)V-\l. 14-yrt F O-PG F , a Oft^ 1 6 ) 

'H-NMR (CDC Is, 300MHz) 6 ppm ; 
0.84-1. 92 (m, 16H), 2. 09-3. 00 (m, 12H), 3. 89-4. 01 (m, 1H), 

4. 1 9 (dd, J=6. 1, 1.9Hz, 1H), 4. 31-4. 43 (m, 1H) 
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I R (neat) cm" 1 : 

3367, 2927, 2853, 2235, 1712, 1449, 1415, 1334, 1 260, 1 1 88, 1 1 49, 1084, 1008, 948, 
895, 802, 758 

mmm 7 

6 /g -/7 □ n-16, 17, 18, 19,20-^>^ /;U-l5-v^ n/\^ 

yJhPGFia ^fJUXfJKMl 0 2) 

( 1 ) (IE, 3S)-l-3- H-3-(tert--7^;i/>?/^;P^n^»-3-->^ w\*z/)V 
-l-yn^>(2. 6 6 g)$x-f^2 8 m 1 tC*gfl?L, -7 8 Wlerl-^^-JV U 
fH7A(1.7M, ^>^>^?S> 8.24ml)SH0A, HiflffitCT 1 P#[HJHt#&, 
ijf ^7A 2 -fl-Jk/J/^aOy^ h(0.25M,fh7tFO77 >mM. 
39.2011)^*0^, $e,{C|^?aS^T2 0^f«ia^©fife, (4R) - 2 - (N , N->?X 
^757) *^;i/-4-(tert-:/^;i/:/*^;i/vn^:>) ~> ^ p ^ > h - 2 -X >- 1 
-t>(0.25M. X — T-frf&ML* 2 8ml)^Jl0i, M# L&rt* £ 1 . 5 0#R8/&>tt 
T0t:ST#^Lfco JK^^^^\^1t>(7 0ml) t. T > =E X ^7 A 7K?§ 

0 5m 1 )^jjPA. ^tVTttiill, fiSf0ft^7KlCTifc*«ft*S, jflUSL 

>^u*yjp*7A^n-7 (mmmm. •, ^\ •. infjuxr 

)V= 3 0 : 1) CiDilb, (3R,4R)-2-^^l/>-3-[(lE,3S)-3-(tert-^^ 
JW/^^^yO^ v)-3-->^7 n/\^v;i/- 1 -yn^-;H-4-(tert-y^;i/> ? ^ 
5=-;i/>-p^>-) n^>^ >- 1 -^->(9 1 Omg^fffco 
1 H-NMR (CDC 1 3, 200MHz) 6 ppm ; 

0.00(s,3H),0.01(s,3H),0.04(s,3H),0.07(s,3H),0.73-1.89 (m, 11H), 

0. 88 (s, 9H), 0. 90 (s, 9H), 2. 33 (dd, J = 17. 9, 6. 3Hz, 1H, ), 
2. 65 (dd, J = 17. 9, 6. 3Hz, 1H) , 3. 27-3. 91 On, 2H) , 4. 07-4. 20 (m, 1H) , 
5. 25 (dd, J=2. 5, 1.0Hz, 1H) , 5. 47 (ddd, J=15. 9, 7. 2, 0. 8Hz, 1H), 
5. 61 (dd, J = 15. 5, 5. 1Hz, 1H) , 6. 1 2 (dd, J=2. 9, 1. 0Hz, 1H) 
I R (neat) cm" 1 ; 

2954, 2929, 2856, 1734, 1642, 1472, 1451, 1 388, 1 36 1 , 1 253, 1 1 1 3, 1071, 1 006, 973, 
943, 923, 900, 837, 776, 690 
(2)H5S^J 1 (2)t3 43ViT, (3R,4R)-2-^^W>-3-[(3S)-3-(tert-y^;i^> ? 
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Jk>n+y)-3 ^7 D^^yJ^DA- 1 -- T - ;U] - 4 - ( t er \-Zf V * "f- 
^•/□ + y) ~>/7 a^>^ >- 1 -^">cof-t^ 0 iC_hfE( 1 )T#£:fL^#j£/?]^> ^ 

1 (2)itIWl:^lli!:tT, 6-^T-16, 17, 18, 19,20-^>^y;U-l 5-~> 
^o^yJhPGE; ^^jbXX^Jl/ 1 1, 15-tiX (tert-y^Jl/i^^ v U ^ 

3l—t)1) &mtzo 

1 H-NMR (CDC 1 3 , 200MHz) 6 ppm ; 
-0. 01 (s, 3H) , 0. 04 (s, 3H) , 0. 06 (s, 3H) , 0. 07 (s, 3H) , 0. 70-1 . 86 (ra, 1 5H) , 
0.88(s, 9H), 0. 90 (s, 9H), 2. 12-2. 94 (m, 4H) , 2. 32 (t, J = 7. 1Hz, 2H) , 

2. 51 (t, J = 6. 9Hz, 2H), 2. 72 (dd, J=13. 1, 4. 7Hz, 1H), 2. 87 (dd, J = 1 3 . 1, 5. 4Hz, 1H), 

3. 67 (s, 3H) , 3. 77-3. 90 (ra, 1H), 4. 02-4. 20 (m, 1H) , 5. 50 (dd, J = l 5. 5, 6. 9Hz, 1H) , 
5. 62 (dd, J = 15. 5, 5. 1Hz, 1H) 

I R (neat) cm" 1 ; 

2952, 2930, 2855, 1746, 1 740, 1472, 1463, 1 451, 1407, 1 361, 1 252, 1 202, 1 1 54, 
1 1 16, 1072, 1006, 978, 899, 837, 776, 670 

(3)±iS(2)iM#7c{b^£fflv^ mmm 1 (3) tmnmizmmiz lt> tib© 

6-^T-16, 17, 18, 19,20-^>^y;U-15->'^n^\=^->;U-P GF i a /?JH 
XTJl 11, 15-b:X (teri-y^Jl^ U Jl — 

: H-N M R (CDC 1 3 , 200MHz) d ppm ; 
-0. 01 (s, 3H), 0.03(s, 3H), 0. 05 (s, 6H), 0. 72-2. 08 (m, 19H), 0. 87 (s, 9H) , 
0. 89 (s, 9H) , 2. 33 (t, 1 = 7. 1Hz, 2H) , 2. 42-2. 95 (br, 1H) , 2. 54 (t , J = 6. 8Hz, 2H) , 
2.61 (dd, J = 1 2 . 4, 5. 1Hz, 1H) , 2. 80 (dd, J = 1 2 . 4, 10. 1Hz, 1H), 3. 67 (s, 3H) , 
3. 79 (t, J=5. 7Hz, 1H), 3. 96-4. 09 (m, 1H), 4. 18-4. 34 (m, 1H), 
5. 33 (dd, J = 15. 5, 8. 5Hz, 1H) , 5. 48 (dd, J = 15. 5, 5. 8Hz, 1H) 

I R (neat) cm" 1 ; 

3514, 2929, 2855, 1 740, 1472, 1463, 1451, 1 388, 1 361, 1 256, 1 208, 1 1 74, 1 100, 
1052, 1005, 973, 922, 900, 836, 776, 668 
6 -^T-16, 17, 18, 19, 20-^ >^ J )V-\ 5- v 9 U s\*r ->)l~P GF.J3 ^;!/X 
Xfib 11, 15-tfX (tert-^^^v^^^v U Jl JL — ^)l) 
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'H-NMR (CDC 1 s, 200MHz) <5 ppm ; 
-0. 01 (s, 3H) , 0. 02 (s, 3H) , 0. 03 (s, 6H) , 0. 72-2. 1 6 (m, 1 9H) , 0. 86 (s, 9H) , 
0.90(s, 9H), 2. 25-2. 88 (m, 3H) , 2. 33 (t , J = 7. 1Hz, 2H) , 

2. 37 (dd, 1 = 13. 2, 10. 7Hz, 1H) , 2. 81 (dd, 1 = 13. 2, 3. 8Hz, 1H) , 3. 67 (s, 3H) , 

3. 76-3. 86 (in, 1H) , 3. 96-4. 28 (m, 2H) , 5. 33-5. 54 (m, 2H) 
I R (neat) ; 

3459, 2952, 2929, 2855, 1740, 1472, 1463, 1 45 1 , 1 36 1 , 1 256, 1 208, 1 1 74, 1 1 1 6, 
1067, 1006, 973, 923, 899, 836, 776, 670 

(4) ±13(3 )-Cmfz 6 -3^7-16, 17, 18, 19, 20-^ >^ J Jhlo-y^OA^yJh 

P G F i a ^fJH7f^ 11, 15-tfX (lert-^^-Jlzy U )V X — -r-;U) £ 

m^x, mmm i (4) tmwwizmmizL-c. 6-^7-9-7**^-9 b-& no 

-16, 17, 18, 19,20-^>^ J )l-\$-is{7 ns\*ris)V-P G F . a ^fiUXfiP 11, 

15-lfX (tert-y^^v 5 ^^^^ U )V JL-y^)l) 
'H-NMR (CDCls, 200MHz) 6 ppm ; 
-0. 01 (s, 3H) , 0. 03 (s, 9H) , 0. 78-1 . 86 (m, 1 5H) , 0. 87 (s, 9H) , 0. 90 (s, 9H) , 
1.95-2. 46 (m, 4H) , 2. 33 (t, J = 7. 3Hz, 2H) , 2. 53 (t, J = 7.0Hz,2H), 

2. 66 (dd, J = 13. 0, 5. 5Hz, 1H), 2. 75 (dd, J = 1 3. 0, 5. 4Hz, 1H), 3. 67 (s, 3H) , 

3. 74-3. 87 On, 1H), 4. 00-4. 36 (m, 2H), 5. 41 (dd, J = 1 5 . 4, 7. 5Hz, 1H), 
5. 53 (dd, J = 15. 4, 5. 3Hz, 1H) 

I R (neat) cm" 1 ; 

2952, 2929, 2855, 1 740, 1472, 1463, 145 1, 1436, 1388, 1 361, 1 256, 1203, 1 170, 
1 100, 1006, 973, 939, 900, 836, 776, 670 

(5) ±iB(4)TM#fc4"fc£-#f£flH^ 1 (5) t^KWKHmiCLT, m?.it 

'H-NMR (CDCI 3, 200MHz) 6 ppm ; 
0. 80-2. 46 (m, 21H) , 2. 34 (t, J=7. 0Hz, 2H) , 2. 54 (t, J=7. 0Hz, 2H) , 
2.64(dd, J = 13. 3, 5. 2Hz, lH),2.77(dd, J = l 3. 3, 4. 7Hz, 1H) , 3. 68 (s, 3H) , 
3. 78-3. 91 (m, 1H),4. 09-4. 36 (m, 2H), 5. 51 (dd, J = 15. 2, 7.4Hz, 1H), 
5. 64(dd, J = 15. 2, 6. 4Hz, 1H) 
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I R (KBr) cm" 1 ; 

3469, 3366, 2925, 285 1 , 1 74 1 , 1 7 1 5, 1 45 1 , 1432, 1 350, 1 290, 1 232, 1 1 69, 1 142, 
1073, 986, 9 70, 91 6, 890, 848, 741, 626, 494 

^mm 8 

6 -=f-T - 9 -fUr^r v-9 0 ->7 n n-16, 17, 18, 19, 20-^ >^ / n^\^ 
v^-P G F i a ak^#J 10 3) 

'H-NMR (CDC Is, 200MHz) <5 ppm ; 

0. 80-2. 90 (m, 23H), 2. 38 (t, J = 6. 8Hz, 2H) , 3. 78-3. 94 (m, 1H), 4. 06-5. 30 (m, 5H) , 

5. 51 (dd, J = 1 5. 3, 7. 0Hz, 1H) , 5. 63 (dd, J = 15. 3, 6. 3Hz, 1H) 
I R (neat) cm" 1 ; 

3368, 29 24, 2853, 1708, 1450, 1413, 1 278, 1 224, 1083, 973, 892, 844, 757, 666 
$kMM 9 

6 -^7- 9 -5* :*-=*=■ x-9 B-9 nn-16, 17, 18, 19, 20-^ >^ / )V- 1 
^~>;l/-13, 14-v t H D-P G F i a /fJUXf^ UtS®} 12 4) 
( l)il« 7(1) tr&t^T, (1E.3S) - 1-3- H-3-(tert-^^;i/^^^;i/>-P^ 
y)-3-y^OA^yJhl -^D^>0f^fc D (3R)- 1 -3- K- 3 - (ter t-7°^)l 
y^^^yO + y)-3-y^0^^y^7DA°>?:ffl^T, MMM 7 (DiiSW 

[51^(3 LI, (3R, 4R)-2-^^l/>-3-[(3R)-3-(tert--7^;i/>>"p<^;i/vn^ 
-»-3-->^ n^\^->;i/- l -7°n t°;l/]-4-(tert-^^^v^^^->n^ ->) -> ^ □ 
>- 1 -ty^tlfc. 
1 N M R (CDC 1 3 , 200MHz) 5 ppm ; 
0. 02 (s, 3H) , 0. 03 (s, 3H), 0. 06 (s, 3H), 0. 08 (s, 3H) , 0. 55-1. 85 (m, 1 5H) , 
0. 88 (s, 9H), 0. 89 (s, 9H), 2. 24-2. 38 (m, 1H) , 2. 53-2. 72 (m, 1H), 
2.62 (dd, J = l 8. 1, 5. 9Hz, 1H) , 3. 37-3. 49 (m, 1H) , 4. 06-4. 1 7 (m, 1H) , 
5. 27-5. 32 (m, 1H), 6. 08 (d, J = 2. 2Hz, 1H) 
I R (neat) cm" 1 ; 

2954, 2929, 2856, 1 734, 1642, 1473, 1463, 1 362, 1 256, 1089, 1072, 1006, 939, 836, 
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775, 670 

(2) mmmi (2)\Z&^T, (3R,4R)-2-y^lx>-3-[(3S)-3-(tert-:/^;i/5? 
Jk>n + y)-3-y^n^\+yJV7°n/V 1 —f X ;U] - 4 - ( t er l-7^)l> v ^ 5=" 

^->o^y) fy ^ n^>^ >- 1 -^-XDRtD D !C±IE( 1 ) Tti^cfb^^^rffl ^> ^ 
J&fll 1 (2) iHMWldl^^lCL-r, 6-^7-16, 17, 18,19, 20-^>^y;i^-15-x^7 
D^yJH3,14-yhHo-PGEi ^fJH7f^ 1 1, 15-bf* (tert-^^^v 

'H-NMR (CDC1 3, 200MHz) <5 ppm ; 

0. 03 (s, 6H) , 0. 05 (s, 3H) , 0. 08 (s, 3H) , 0. 78-1 . 88 (m, 2 1H) , 0. 88 (s, 9H) , 

0. 89 (s, 9H) ,2.21 (dd, J = 18. 1. 5. 4Hz, 1H) , 2. 33 (t, J = 7. 3Hz, 2H) , 

2.51 (t, J=7.0Hz, 2H), 2. 59 (ddd, J = 18. 1, 6. 2,0. 6Hz, 1H), 

2. 78 (dd, J = 12. 9, 7. 1Hz, 1H) , 2. 87 (dd, J = 12. 9,4. 8Hz, 1H), 3. 32-3. 50 (m, 1H), 

3.67(s, 3H),4.02-4. 17 (m, 1H) 

I R (neat) cm" 1 ; 

2930, 2854, 1 746, 1 740, 1472, 1463, 1451 , 1 361, 1 256, 1 202, 1 1 58, 1 1 10, 1072, 
1033, 1006, 940, 882, 836, 775, 668 

(3) ±is(2 )"z&iz{k&to&Mi<** mmm i (3) trnm^izmmizLx. tis© 

6 _^ T _ 16? !7 ? is, 19, 20-^ > 9 J Jl-lo-iy^ D 5- J1/-1 3, 14-5* t K a-P G 
F i a ^fJH7f^ 11, 15-tf* {teTt-Zf?')Vi?*3 L )V>' U )V jl — ^)V) 
'H-NMR (CDC 1 a, 200MHz) o ppm ; 
0. 03 (2s, 6H) , 0. 08 (s, 6H) , 0. 72-1. 93 (m, 23H) , 0. 88 (s, 9H) , 0. 89 (s, 9H) , 
2.34 0, J-7.0HZ, 2H), 2. 57 (t, J = 6. 9Hz, 2H), 2. 63 (dd, J = 12. 5, 5. 1Hz, 1H), 

2. 88 (dd, J = 12. 5, 9.0Hz, 1H), 2. 96-3. 12 (br, 1H) , 3. 32-3. 45 (m, 1H), 3. 67(s,3H), 

3. 94-4. 04(m, 1H),4. 10-4. 30 (m, 1H) 
I R (neat) cm" 1 ; 

3514,2929,2855, 1740, 1 472, 1463, 1451 , 1 436, 1387, 1 36 1 , 1 256, 1 202, 1 1 74, 
1089, 1072, 1029, 1006, 939, 868, 836, 774, 667 
6 -^T-16, 17, 18, 19, 20-^ > 9 J )V-\ 5-5- 9 5-^-13, 14-yh H P-P G 
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F i 0 /fJH7r^ 11, 15-t:X (tert-^*^^^^^;!/^ U )V JL — 7)V) 
'H-NMR (CDCU, 200MHz) 0 ppm ; 
0.03 (2s, 12H), 0.72-2. 08 (m, 24H), 0.87 (s,9H), 0.89 (s,9H), 
2. 34 (t, J=7. 1Hz, 2H) , 2. 45 (dd, J = 12. 9, 10. 4Hz, 1H) , 2. 57 (t, J = 7. 0Hz, 2H) , 
2. 82 (dd, 1 = 12. 9,4.4Hz, 1H), 3. 29-3. 46 (m, 1H), 3. 68 (s, 3H), 3. 86-4. 00 (in, 1H) , 
4. 12-4. 29 (in, 1H) 
I R (neat) cm" 1 ; 

3436,2929, 2855, 1 740, 1472, 1463, 1 45 1 , 1 361 , 1 256, 1 208, 1 1 74, 1083, 1 072, 
1006, 880, 835, 774, 668 
(4)±iE(3)Tt#fc 6 -^T-16, 17, 18, 19, 20-^ > 9 / JV-l 5—> ^ n 1/ 3, 
14-ytHo-PGFio ^fJH^rJl 11, 15-bfX (tert-^^^^^^^v U ^ 
X — ^M^U 1 (4) ^SttfJi-TOldLT, 6-77-9-7**^- 
9 j3 on -16, 17, 18, 19, 20-^>? / )V-\ 5-~> 9 □ *s 3, 14->?k F n- 
PGFia ^fJUXf^ M,\o-'£7s(\er\-Zf7)l~J *7)VzyV )l x— -t^U) £ 

'H-NMR (CDC1 3, 200MHz) d ppm ; 

0. 03 (s, 6H) , 0. 04 (s, 3H) , 0. 05 (s, 3H) , 0. 70-2. 82 (m, 23H) , 0. 87 (s, 9H) , 

0. 89 (s, 9H), 2. 34 (t, J = 7. 1Hz, 2H), 2. 54 (t, J=7. 0Hz, 2H) , 

2. 66 (dd, J = 13. 0, 6. 6Hz, 1H) , 2. 75 (dd, J = 13. 0, 6. 6Hz, 1H) , 3. 33-3. 46 (m, 1H) , 

3.68(s, 3H), 3. 92-4. 30 (in, 2H) 
I R (neat) cm" 1 ; 

2929, 2855, 1 741, 1472, 1463, 1451, 1 386, 1 361, 1 256, 1 202, 1 1 70, 1088, 1072, 
1006, 939, 899, 836, 81 2, 774, 669 

'H-NMR (CDC1 3, 200MHz) <5 ppm ; 
0. 80-2. 90 (m, 25H), 2.35 (t, J = 7.0Hz, 2H) , 2.57U, J = 7.0Hz, 2H) , 
2.71 (dd, J=13. 1,5. 9Hz, 1H) , 2. 80 (dd, J = 13. 1, 5. 3Hz, 1H) , 3. 25-3. 55 (m, 1H), 
3.68(s,3H),4.00-4.38(m, 2H) 
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I R (neat) cm : ; 

3400, 2924, 2853. 1 740, 1450, 1418, 1 348, 1 273, 1 208, 1 1 75, 1088, 1063, 996, 892, 
844, 503 

mmm 1 o 

6 _^ T _9_^-^^->-9 0-/7 Dn-16, 17, 18, 19, 20-^ >^ J ;i/-15-->^ n^\ + 
~>J1/-13, 14-yh H O-PG F , a dttrW 12 7) 



'H-NMR (CDC1 a, 200MHz) <3 ppm ; 

0. 78-2. 88 (m, 27H) , 2. 39 (t, J = 6. 8Hz, 2H), 3. 20-4. 80 (br, 3H), 3. 35-3. 53 (in, 1H), 

4.05-4. 36 (m, 2H) 
I R (neat) cm' 1 ; 

3368, 2924, 2853, 1 708, 1450, 1418, 1 278, 1 224, 1088, 1063, 975, 893, 758, 667 
MMM 1 1 

3-^3^-6 v-9 /3 -2 O O-l 6, 1 7, 1 8, 1 9, 20-^ >^ 7 )V- 1 

5-^/7 ns\3rz/)l-U, Hn-P G F i a 7 fJHX 5^1/ (fb^tJ 8 4) 

( 1 1 (2 ) tC&ViT, 5-^J^7'h^>^>i ^fJUXfJPC^O 

\Z 5 7 b- 3 ^fM^f^SfflVJ. HJgfll 1 (2)£ 
^lHtfH3[WI$|{C LT, 3 -:*=|f+r-6 -^T-16, 17, 18, 19, 20-^ >^ 7 ;i^-15-v# □ 
^■»H3,14-yftl«D-PGEi ^fJUXfib 1 1 , 1 5- tf X (t er t-T^;!/ 

'H-NMR (CDC1 s, 200MHz) 6 ppm ; 

0. 08 (s, 3H), 0. 09 (s, 3H), 0. 1 0 (s, 3H) , 0. 1 3 (s, 3H), 0. 82-1. 92 (m, 11H), 
0. 89 (s, 9H),0. 90 (s, 9H), 2. 22 (dd, J = 18.0, 6.4Hz, 1H), 2.40-2. 82 (m, 2H) , 

2. 77 (t, J = 6. 7Hz, 2H), 2. 92 (d, 5. 9Hz, 2H), 3. 09-3. 20 (m, 1H), 

3. 71 (t, J = 6. 7Hz, 2H), 3. 76 (s, 3H), 4. 08 (dd, J = 6. 2, 1. 8Hz, 1H), 4. 13 (s, 2H) , 

4. 28-4. 42 (m, 1H) 
I R (neat) cm" 1 ; 

2930, 2855, 2 2 36, 1 752, 1472, 1464, 1451, 1 390, 1 362, 1 252, 1208, 1 1 38, 1066, 
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1006, 940, 898. 837, 779, 670, 579 

( i )_his( i )T*#fc{t£-#j£ffl<^ i o) tmn&}iz\s\m\zLT, rm<D 

3-^-^+)-- 6 -9-7-16, 17, 18, 19, 20-^ y ;b-15->-^7 □^^i/JU-lS. 14-v 
fkHD-PGF.a ^9)VJL7.9)l 1 1 , 1 5-tfX (lerl-^^Jli? * 9)Vi^ U ^ X 

'H-NMR (CDC1 3, 200MHz) 3 ppm ; 

0.08(s, 3H),0. 09 (s, 3H), 0. 10(s, 6H), 0. 83-2. 2 2 (m, 15H), 0. 88 (s, 9H) , 
0. 90 (s, 9H) , 2. 50-2. 64 (m, 1H) , 2. 72-2. 96 (m, 4H) , 3. 74 (t, J=6. 6Hz, 2H) , 
3.76(s,3H),4.07(dd, J = 6.4, 1.8Hz, 1H) . 4. 14 (s, 2H) , 4. 1 8-4. 33 (m, 2H) 

I R (neat) cm" 1 

3514, 2929, 2855, 2235, 1758, 1 472, 1464. 1 45 1 , 1 388, 1 362, 1 25 1 , 1 2 1 4, 1 1 38, 
1 100, 1062, 1006, 927, 898, 837, 777, 668 
3 _^-4i-y--6-^T-16, 17, 18, 1 9, 20-^ > 9 J )V-\ 5-v 9 D 1/ )V-l 3, 14-v 
fkFO-PGF.^ /fJUXf^ 11, 15-tfX (tert-^^;i/v^<^;i/'> U ;i/ X 

'H-NMR (CDCls, 200MHz) 5 ppm ; 

0.07(s, 3H),0.08(s, 6H) , 0. 11 (s, 3H), 0. 83-2. 09 (m, 15H),0. 88 (s, 9H) , 
0. 90 (s, 9H), 2. 35 Cddd, J = 10.0, 6. 3, 1. 8Hz, 1H), 2. 46-3. 12 (m, 4H) , 

3. 67-3. 81 (m, 2H) , 3. 76 (s, 3H) , 4. 05-4. 30 (m, 2H) , 4. 08 (dd, J = 6. 3, 1 . 6Hz. 1H) , 

4. 13(s, 2H) 

I R (neat) cm" 1 ; 

3469, 2952, 2929, 2855, 2236, 1 758, 1472, 1 463, 1 45 1, 1 389, 1 361 , 1 252, 1 2 1 4, 

1 138, 1066, 1006, 927, 898, 837, 777, 669 
(3)7)l3>m.ffiT, JiS3(2)Tt#fc 3-**1t-6-fPy-16, 17, 18,19, 20-^> 
*? J JU-lo-i/ ^ PA^ is 3, 14-yrt ^O-PGFia JH7f^ 11,15 
-tfX itert-^9)l^ ^9)V-> U )V x-^;iO£J?H^ 1 (4 ) ^nmzn 

iCLT, 3-^-^-y-6-^T-9-^^-^^>-9 3 n n-16, 17, 18, 19,20--<>^ 
J w\*c*/)V-\l, 14-i^k H P-P G F : a /f)UXf^ 11,15-tf 
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X (tert-y^;i/>>'^^;i/^ U )V — &%fZo 
1 H-NM R (CDC1 3, 200MHz) o ppm ; 
0.07(s, 3H),0.08(s, 3H) , 0. 09 (s, 3H),0. 11 (s, 3H),0. 82-1 . 92 (m, 1 1H) , 
0. 88 (s, 9H) , 0. 90 (s, 9H) , 2. 13-2. 42 (m, 3H) , 2. 57 (ddd, J = 9. 1, 5. 3. 1. 8Hz, 1H), 

2. 81 (t, J=6. 7Hz, 2H) , 2. 88 (dd, J = 5. 4, 0. 8Hz, 2H) , 3. 74 (t, J = 6. 7Hz, 2H) , 

3. 77 (s, 3H) , 4. 05-4. 34 (m, 2H) , 4. 08 (dd, J=6. 2, 1 . 8Hz, 1H) , 4. 14 (s, 2H) 
I R (neat) cm" 1 ; 

2952, 2929, 2855, 2236, 1 758, 1 746, 1472, 1464, 1 45 1 , 1 389, 1 362, 1 252, 1 208, 
1 138, 1 100, 1006, 939, 898, 837, 777, 669 

(4)±8B(3)T?#fcffc£-^£ffl^> ^mm i (5) tmM&dizmm\zvx. mm<t 

'H-N MR (CDC 1 3 , 200MHz) d ppm ; 
0. 92-2. 00 (m, 13H), 2. 22-2. 48 (m, 3H), 2. 65 (ddd, J = 10. 0, 6. 4, 1. 9Hz, 1H), 
2. 83 (t, J=6. 6Hz, 2H) , 2. 92 (d, J = 5. 1Hz, 2H) , 3. 75 (t, J = 6. 6Hz, 2H) , 3. 77 (s, 3H) , 

4. 10-4. 29 (m, 2H) , 4. 15 (s, 2H) , 4. 33-4. 46 (m, 1H) 
I R (neat) cm" 1 ; 

3400, 2925,2853, 2236, 1752, 1746, 1440, 1 288, 1 218, 1 1 38, 1083, 101 1, 955, 893, 
834, 704, 579 

mmm 1 2 

Z 6-^7-9 /3-^on-13, 14-v^b: Fn-16, 17, 18, 19, 20-^ >^ J 
ns\3rzs)U-9-^3-3ris-P G F > a (it&VO 9 7 ) 

1 H-N MR (CDC Is, 200MHz) o ppm ; 
0. 92-1. 94 (m, 11H), 2. 16-2. 48 (m, 3H) , 2. 64 (ddd, J = 10. 1, 6. 8, 1. 8Hz. 1H), 
2. 72-3. 07 (m, 2H) , 2. 83 (t, J=6. 4Hz, 2H) , 3. 77 (t, 1=6. 4Hz, 2H) , 3. 92-4. 64 (m, 6H) , 
4. 17(s, 2H) 

I R (neat) cm" 1 ; 

3368, 2924, 2854, 2236, 1 734, 1450, 1429, 1 348, 1 278, 1 230, 1 1 32, 1083, 1008, 954, 
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893, 834, 758, 676, 578 

mmm 1 3 

3 , 6 -y^7-9-ft+y-9 j3 - ^ n □ -1 6, 1 7, 1 8, 1 9, 20-^ > ? J )l-\o-i/>7 
P^\^^>;i/-13, 14-yft H P-P G F i a * ?JHX f ;K{fc-&$J 7 7 ) 
(1)^*601 1 (2) Kl43t>T, 5-^M7°h^>^>i fJHX f;KDft=b 0 
\Z5-*)l%7h-3-3 L T'<>? >& ^fJUXfi^fflU, ^M#!J 1 (2) £^ 
«6*Ji3[sJ*tncLT> 3, 6-yfT-16, 17, 18, 19,20-^>^/;U-15->'^ n^y 
Jk-13, 14-yft H D-P G E i /f^XXf^ 1 1, 15-t 7, (ter X-^T^^V^ 
y'JJl/ X— 

'H-NMR (CDCls, 200MHz) d ppm ; 
0.08(s,3H),0.09(s.3H),0. 10(s,3H),0. 1 3 (s, 3H) , 0. 84-1 . 93 (m, 11H), 
0. 89 (s, 9H), 0. 90 (s, 9H), 2. 2 2 (dd, J = 18.0, 6.4Hz, 1H), 2. 41-2. 55 (m, 1H), 
2.64-2. 96 (m, 7H), 3. 07-3. 18(m, 1H), 3. 27 (s, 2H), 3. 75(s,3H), 
4. 09 (dd, J = 6. 4, 1. 5Hz, 1H), 4. 29-4. 41 (in, 1H) 
I R (neat) cm" 1 ; 

2929, 2855, 2236, 1746, 1472, 1464, 1436, 1407, 1390, 1362, 1257, 1121, 1065, 
1006, 940, 898, 837, 778, 670 

3 , 6 -yf T-16, 17, 18, 19, 20-^>^ / 5-y 9 U *\*F zs)l-l 3, 14-yft H 
D-PGFia /fJUXfil' 11, 15-tX (tert-^f ;i^y *f ;i/y U )V X — f;i/j 

'H-NMR (CDCls, 200MHz) 6 ppm ; 
0. 08 (s, 3H) , 0. 09 (s, 3H) , 0. 10 (s, 6H) , 0. 84-2. 20 (m, 1 5H) , 0. 89 (s, 9H) , 
0. 90 (s, 9H), 2. 50-2. 64 (m, 1H), 2. 73-2. 96 (m, 6H) , 3. 27 (s, 2H), 3. 75 (s, 3H) , 
4.08(dd, J=6. 2, 1. 8Hz, 1H), 4. 20-4. 33 (m, 2H) 

I R (neat) cm" 1 ; 

3436, 2929, 2855, 2236, 1 740, 1472, 1463, 1436, 1387, 1 362, 1 256, 1 100, 1062, 
1006, 898, 836, 777, 670 
3 , 6 -yf 7-16, 17, 18, 19, 20-^>d? / JU-l 5-y 9 U 1/ )V-\ 3, 14-yft H 
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D-PGFii3 /?JH^fil' 11, 15-tfX {\er\-~J^)V~J v U )V JL — ^)V) 

'H-NMR (CDCls, 200MHz) <5 ppm ; 
0. 07 (s, 3H) , 0. 08 (s, 6H) , 0. 1 1 (s, 3H) , 0. 83-2. 07 (m, 1 5H) , 0. 88 (s, 9H) , 
0. 90 (s, 9H), 2. 36 (ddd, J = 10.0, 6. 4, 1. 5Hz, 1H), 2. 49-3. 06 On, 4H) , 

2. 56 (dd, J = 13. 2, 9.4Hz, 1H) , 3. 00 (dd, 1 = 13. 2, 4. 3Hz, 1H),3. 27 (s, 2H) , 

3. 75 (s, 3H),4.04-4. 31 (m, 3H) 
I R (neat) cm" 1 ; 

3468, 2929, 2855, 2236, 1740, 1472, 1464, 1 436, 1 388, 1 362, 1 338, 1 279, 1 252, 

1 100, 1066, 1006, 898, 836, 777, 670 
(3)±s2(2)T#fc 3, 6-^^7-16,17,18, 1 9, 20-^ > * 7 )V-\ 5-v 9 U ^ 
•>Jhl3,14-yrkFn-PGFia ^fJUXf^ 1 1 , 1 5- hf X (ter x-^^)V-J * 

T-9-7 £ 7$-*>'-9 (3-? nn-16, 17, 18, 19, 20-^ >^ J jH5->^n^+ 
13, 14-yrt h'O-PGFia ^fJUXf^ 1 1, 15-tfT. (tert-'J^fri? 

'H-NMR (CDC1 3, 200MHz) 5 ppm ; 
0. 08 (s, 6H) , 0. 09 (s, 3H) , 0. 1 1 (s, 3H) , 0. 80-1 . 92 (m. 1 1H) , 0. 88 (s, 9H) , 
0.90(s, 9H), 2. 14-2. 39 (m, 3H) , 2. 57 (ddd, J=9. 1, 5. 0, 1 . 6Hz, 1H), 
2.74-2. 96 (m, 6H), 3. 27 (s, 2H), 3. 75 (t, 1 = 6. 7Hz, 2H) , 4. 05-4. 34(m,2H), 
4.09(dd, J=6. 3, 1. 6Hz. 1H) 

I R (neat) cm" 1 ; 

2929, 2855, 2236, 1 740, 1472, 1464, 1 436, 1 389, 1 362, 1 278, 1 257, 1 1 00, 1006,962, 
927, 898, 836, 778, 669, 588 

(5)_hiE(4)Tf#£:ft:^£jH^ nmm i ( s ) t.^mm\znmz lt, mmit 

'H-NMR (CDCU, 200MHz) 5 ppm ; 
0.98-2. 02 (m, 13H) , 2. 22-2. 47 (m, 3H) , 2. 62 (ddd, J = 10. 1,6.4, 1.8Hz, 1H), 
2. 75-2. 99 (m, 6H) , 3. 28 (s, 2H) , 3. 76 (s, 3H) , 4. 10 (m, 2H) , 4. 06-4. 27 (m, 2H) , 

4. 32-4. 47 (m, 1H) 
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I R (neat) cm" 1 ; 

3400, 2925, 2852, 2236, 1 734, 1 730, 1436, 1 284, 1 203, 1 142, 1083, 1008, 893, 833, 
773, 692, 578 

mmm 1 4 

3 , 6 -7** is- 9 a □ O-l 6, 17, 18, 19, 20-^ >^ J 2 
n^\^'>;i/-13, 14-^^t H D-P GFij3 JUXfiKft'p^ 19 3) 

( i )mmm 1 3 (2 3 , 6 -^t-16, n, is, 19, 2o-^>^ y ;u-i5->^ □ 

^y)kl3, 14-y r t H n-P G F i (3 ^fJUXr^ 1 1 , 1 5- 1: X (ter t-^^;i/ 

y/f^y'jjp x-f^^ffl^, ^ss^i i (4) t.mnm\znmz lt> 3,6- 

: J=$-T- 9 -7^^ 5>-9 a p □ -16, 17, 18, 19, 20-^ >^ J )l-\5-^^7 n^^zs 
;H3, Kn-P GF i £ /fiUXf^ 11, 15-lf7; (tert-y^^v 5 ^ ^ 

jk/Ujv x— ^;i/)£t#> i (5) tmmwizmmizLT, umt 

1 H-N M R (CDCls, 200MHz) o ppm ; 

0. 87-2. 34 (ra, 15H), 2. 57-3. 00 (m, 8H), 3. 2 8 (s, 2H), 3. 75 (s, 3H) , 

4. 1 2-4. 40 (m, 2H) , 4. 53-4. 63 (m, 1H) 
I R (neat) cm" 1 ; 

3400, 2924, 2851 , 2236, 1734, 1436, 1 283, 1 141, 1082, 1009,893, 837, 689 

mmm 1 5 

3 , 6 —J^-T-9 -"r^T^r^-9 & -9 U d-16, 17, 18, 19, 20-^ >^ J )U-lo-->^7 
a^\^'>;i/-13, 14-v^b HO-PGF i a ({t&W 8 9) 

1 H-N M R (CDC1 3, 200MHz) 5 ppm ; 
0. 92-2. 00 (m, 11H), 2. 15-3. 12(m, 10H), 3. 23 (d, J = 14. 2Hz, 1H), 
3. 32 (d, J = 14. 2Hz, 1H), 3. 57-4. 03 (br, 3H) , 4. 06-4. 28 (m, 1H), 
4.24(dd, J = 6.2,2.0Hz,lH),4.34-4.49(m, 1H) 

I R (neat) cm~ 1 ; 

3368, 2925, 2853, 2236, 1718, 1450, 1424, 1 278, 1 206, 1 149, 1082, 1005, 957, 921, 
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893, 876, 833, 758, 670, 578 



f&mm [^yJfeiglf Sti.iEBT r [NBL-4]!^tt§ c AMPI41E 

1 tobO^ri (J. Pharmacol. , 99, 1 3-1 4 (1 990)) KtE^fro fc. 

2 4^3l)17°V— h (ft*:^— ^ ^< b*±M) tC, ^>Jfe!£^mEfi3|t7ME B 
Tr[NBL-4] ^ 6 X 1 0 ^^/^i^Ti^, ifJligitU 

itil) T4 8ra«*bfc. i^T, M^tlS^O. 5mM®3-^yy^- 
x -^^;u^+j->^>^^^ 0 .5ml £>Jf *giWe 1 5 ^ig* L S^Sf£7 

^I0.6ml4JDi4 t CtlS$riSf^ MLfcc AMP^iffibfco 
Ml/tl^^-tgilfcfi cAMPlicAMP E I A System 

PGD^l 0 MM«ai*T^iPLT^*e>n€) cAMPl^l 0 0 %i:Efc<h 
^05 0 c AMPi$I4t5fc*C^I^l#ig5:. E C soffli Lt* 





c AM P jg£{£Eiif£ffl 
E C 3 i ( n M) 


{fc^&l 1 9 
fb^^9 7 
P G D 2 


17.3 
5.13 
1 2 4 



ft) ^©{b^-tl 1 9RIX9 7 MiamSMTMagLfcfb^-^Tfe-So «EJ8ftfb 
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j$t <d m m 



i . 



5£< I ) 



X 



be 



V 

HO 



(CH 5l ) m ACH a C0 2 R s « 



(I) 



AteitO (CH 2 )n, 

iSS (O) p (C H:) n> 

iCO (CH2) ,0 (C Hz) r> 

^0(CH 2 ),S (0) P (CH 2 ) r, 

itS (O) p (C H'2) Q S (0) P (CH 2 )rX« 

itS (O) p(C H2) aO (CH2) r 

n tt 1 ~ 5 CDg&£^:L, pttO, lXtt2^b, q 1 ~ 3 

R l iiC3- 1 oy^n7MM- C i- 4 T;U^;U C 3-1 0 is V u 7 )V*r)Vm, C3-10 
is 9 U T)V^r)VC i-^TJ^^S. Cs-ioT^ + M, Cs-io7J^^iH, 
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Cs-.oy^nTJ^iH, C 3 -ioy^n7M^C i^TJ^SXttCs-.o^S 



6. ^(I)^*3ViT, 
A^jSS (0) P (CH 2 )n, 
^S(0) p (CH2),S(0)p(CH 2 ),XS 

itS(0)p(CH 2 ) a O(CH 2 )r (§S>?, nttl~50lt^L, pttO, IX 
&2£^U qlil~3(7)It^SL, rttOXttl^St. ) Ti^tl^it 

^-sit^offiH i ~ 5<D\,^nfrizw,m.<D7ux?tf7>is>mmfo, to mm 
¥&)\zf?®-zftz>m.xfc : z(D7k : fuWo 

7. p = o ~c&z>m>$i(Dmm q \zmm<D7°nx? t/? yyymmw, ^oii 
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